The aim of the study was to assess whether post-ictal symptoms can help distinguish patients who have epileptic seizures from those with non-epileptic seizures (NES). We reviewed the spontaneous responses to the question 'What symptoms do you have after a seizure?' in 16 patients with epileptic seizures (predominantly focal with secondary generalization or generalized tonicclonic) and 23 NES patients. Six of the 16 patients (38%) vs. only one of 23 NES patients (4.3%) noted post-ictal headache (P = 0.008). Nine epilepsy patients (56%) vs. three NES patients (13%) reported post-ictal fatigue (P = 0.004). Confusion or other symptoms did not distinguish epilepsy patients from those with NES. All epilepsy patients had at least one post-ictal symptom while 12 NES patients (52%) had none (P = 0.001). Therefore, patients evaluated for epileptic vs. non-epileptic seizures who have post-ictal fatigue or headache, are more likely to have epileptic seizures. Patients with a diagnosis of NES who note post-ictal fatigue or headache should be investigated further.
Introduction
Non-epileptic seizures (NES, also known as pseudoseizures, psychogenic, or hysterical seizures) are clinical events that resemble epileptic attacks, but are unassociated with physiologic central nervous system dysfunction 1, 2 . Differentiating epileptic from nonepileptic seizures is challenging, even with the use of EEG and other diagnostic testing. Although video-EEG monitoring is the gold standard for distinguishing these two disorders, a careful history may also be valuable.
Epileptic seizures may be associated with assorted post-ictal symptoms that can be focal (e.g. aphasia 3 or hemiparesis 4 ), or more diffuse in nature (e.g. confusion 5 , fatigue, or headaches 6 ). Post-ictal headaches are reported in up to 96% of patients with pure generalized tonic-clonic seizures 7 . The relative frequency of headache and other post-ictal symptoms is not known among patients with NES. We hypothesized that differences in the frequency of headache and other postictal symptoms may provide clues that help distinguish patients with epileptic seizures from those with nonepileptic seizures.
Materials and Methods
We searched our computerized database for the names of adult patients evaluated at the Stony Brook Epilepsy Management Program between the years of July 1996 and January 1998, who were diagnosed with pure NES or pure epileptic seizures. Because of the strong association of post-ictal headaches with generalized seizures, we selected epilepsy patients with seizures that were predominantly either focal with secondary generalization or generalized tonic-clonic, to enhance the likelihood of post-ictal symptoms and to provide a comparison group to NES patients with generalized motor activity. All epilepsy patients had documented epileptic seizures on inpatient video-EEG monitoring. In the NES group, we selected patients with episodes characterized by bilateral motor activity and altered re-A. B. Ettinger et al. sponsiveness, but without electrographic correlation on video-EEG or significant post-ictal prolactin elevation.
We excluded patients with mental retardation or with documented or suspected mixed epileptic and nonepileptic seizures. To avoid confusion regarding potential exacerbation of interictal headaches in the postictal phase, we excluded patients with complaints of interictal headaches.
We reviewed the responses of patients to a structured questionnaire routinely administered at our clinic on the initial visit, which included a query about patient's symptoms experienced immediately after seizures. We reviewed responses to the question 'What symptoms do you have after a seizure? ' We classified responses, as listed in Table 1 , and utilized the chi-squared statistic to look for significant differences in responses between epileptic and nonepileptic patients.
Results
There were a total of 16 epileptic cases (5 male, 11 female; ages 18-55, mean age 39) and 23 NES patients (4 male, 19 female ages 24-59, mean age 43). Postictal symptoms are displayed in Table 1 . Headache (P = 0.008) and fatigue (P = 0.004) occurred more commonly among epileptic than non-epileptic patients. Headache was endorsed by only one of 23 (4.3%) NES patients. Every epileptic patient noted at least one post-ictal symptom while 12 NES patients had none (P = 0.001).
Discussion
Our results suggest that knowledge about a patient's post-ictal symptoms adds valuable information in the diagnostic evaluation of epileptic vs. nonepileptic seizures. For example, a patient with postictal headache or fatigue may have NES, but epileptic seizures are much more likely. Alternatively, any patient carrying a diagnosis of NES who notes postictal headache or fatigue should be considered for further diagnostic studies to exclude definitively epileptic seizures. Historical clues such as the nature of postictal symptoms should complement diagnostic testing such as video-EEG monitoring.
Thirty-eight percent of our epilepsy patients noted post-ictal headache, lower than the 45% overall rate noted in another series 7 . While the latter included all seizure types in its investigation, it also inquired specifically about headaches. We did not administer specific queries such as 'Do you experience a headache after a seizure?'. This question may have identified larger numbers of epilepsy patients, but alternatively could have led to a spurious endorsement of this symptom by non-epileptic patients. Spontaneous responses should yield less false-positives, at a cost of decreased sensitivity.
Fatigue was also more common in the epilepsy group. Although interictal fatigue has been recently surveyed 8 , the frequency of post-ictal fatigue has not been well studied. The relationship of fatigue with specific seizure types, its duration, and its impact on quality of life are worthy of future study.
Confusion was noted relatively infrequently by epileptic and non-epileptic patients and does not appear to distinguish these two groups. However, interviews of witnesses may prove more valuable to assess this and other cognitive and behavioral post-ictal symptoms.
Over half of the NES patients (52%) described no post-ictal symptoms while every epileptic patient described at least one. The high frequency of post-ictal symptoms in the epileptic group reflects the fact that patients had predominantly generalized seizures. Postictal symptoms are less likely to be reported in a study involving purely partial complex, simple partial, absence or myoclonic seizures, but when present, may be valuable as well. The absence of post-ictal symptoms in so many NES cases may also support the difficulties distinguishing frontal lobe seizures (which have quick termination and minimal post-ictal phases 9 ) from NES. Our preliminary findings should inspire future studies that examine pre-ictal, ictal and post-ictal symptoms in larger numbers of patients with generalized and nongeneralized seizure types.
